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This invention relates to compounds having fungicidal activity. 

In a first aspect the invention provides the use of compounds of general formula I or II or 
salts thereof as phytopathogenic fungicides 

f 

r1 r2 r1 Jj2 Y 



(I) 

wherein 



(II) 



A 1 is 2-pyridyl or its A^-oxide, each of which may be substituted by up to four groups at 
' least one of which is haloalkyi; 

a2 is heterocyclyl or carbocyclyl, each of which may be substituted (a2 is preferably 
optionally substituted heterocyclyl or optionally substituted phenyl); 

Rl and r2, which may be the same or different, are Rb cyano. nitro, halogen. -ORb - 
SRb or optionally substituted amino, or RI and r2 together with the carbon to 
which they are attached may form a 3-, 4-, 5- or 6- carbo- or heterocyclic ring, 
which may be substituted (r1 and r2 are preferably hydrogen, acyl, optionally 
substituted alkyl or cyano); 

R3 is Rb -ORb, or-N(Rb)2, cyano, ^substituted iminomethyl or nitro; or r3 and a2, 
together with the interconnecting atoms, may form a 5- or 6-membered ring (r3 
is preferably hydrogen, ^substituted iminomethyl or optionallv substituted 
alkyl); 

L is -C(=X)- or -SO2-, where X is oxygen, sulfur, N-ORb, N-Rb or N-N(Rb)2 (L is 

preferably -C(=0)-, -C(=S)- or -C(=NORb).); and 
Y is halogen, -ORb -SRb .N(Rb)2, .NRb(ORb) or -NRbN(Rb)2 (preferably -ORb 

-SRb or-N(Rb)2); 

and Rb, which may be the same or different, is alkyl. alkenyl, alkynyl, carbocyclyl or 
heterocyclyl, each of which may be substituted: or hydrogen or acyl, or two 
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adjacent R*' groups together with the interconnecting atoms, may form a 5- or 6- 
membered ring; 

with the proviso that when A* is 2-pyridyl, is hydrogen. R^ is hydrogen, optionally 
substituted aikyi or acyl. L is -C(=X)- or -SO2-, X is oxygen or sulfur and R^ is 
5 hydrogen or optionally substituted alkyi, A*^ is not optionally substituted phenyl. 

Preferred substituents on the 2-pyridyl group (A^) are halogen, hydroxy, cyano. nitro, 
SF5, trialkylsilyl optionally substituted amino, acyl, or a group -R^, -OR^ or -SR^, or a 

group -C(R^)=N-Q, where Q is -R^, -OR^, -SR^ or optionally substituted amino, wherein 
10 R^ is alkyI, alkenyl, alkynyl, carbocyclyl or heterocyclyl, each of which may be 
substituted; or two adjacent substituents together with the atoms to which they are 
attached form an optionally substituted ring which can contain up to 3 hetero atoms. 
Especially preferred substituents are alkoxy, alkyl, cyano, halogen, nitro, 
alkoxycarbonyl, aikylsulfmyl, alkylsulfonyl and trifluoromethyl, particularly chlorine 
15 and trifluoromethyl. 

Preferably, the 2-pyridyl group is substituted at the 3 and/or S position. 

The invention also includes any of the compounds specifically exemplified hereinafter. 

20 

Any alkyl group may be straight or branched and is preferably of 1 to 10 carbon atoms, 
especially 1 to 7 and particularly 1 to 5 carbon atoms. 

Any alkenyl or alkynyl group may be straight or branched and is preferably of 2 to 7 
25 carbon atoms and may contain up to 3 double or triple bonds which may be conjugated, 
for example vinyl, ally I, butadienyl or propargyl. 

Any carbocyclyl group may be saturated, unsaturated or aromatic, and contain 3 to 8 
ring-atoms. Preferred saturated carbocyclyl groups are cyclopropyl, cyclopentyl or 
30 cyclohexyl. Preferred unsaturated carbocyclyl groups contain up to 3 double bonds. A 

preferred aromatic carbocyclyl group is phenyl. The term carbocylic should be similarly 
construed. In addition, the term carbocyclyl includes any fused combination of 
carbocyclyl groups, for example naphthyl, phenanthryl, indanyl and indenyl. 
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Any heterocyclyl group may be saturated, unsatun^ted or aromatic, and contain 5 to 7 

nng-atoms up to 4 of which may be hetero-atoms such as nitrogen, oxygen and su.fi.r. 

Examples of heterocyc.y. groups are fu^^l. thienyl, pyrro.yl, py^Ciny.. py.o.idinvl. 

■m-dazoly, dioxolany,, oxazoly,, thiazoly., imidazoly,, imidazoJiny,. imidazolidiny. 

pyrazolyl, pyrazolinyi, pyrazolidiny.. isoxazolyl. isothiazolyi, oxadiazolvl, triazoly. ' 
th.ad.azolyI, pyranyl, pyridyl, piperidinyl. dioxanyl, morpholino. dithianyi 
th.omorpholino. pyridazinyl, pyrimidinyL pyrazinyl. piperazinyl. su.folany'f. tetrazo.y, 
tr.az.nyl, azepinyl, oxazepinyl, thiazepinyi, diazepinyi and thiazolinyl. In addition the' 
term heterocyc.y, includes fused heterocyclyl groups, for example benzimidazo,y|' 
benzoxazolyl. imidazopyridinyl, benzoxazinyl, benzothiazinyl, oxazo.opvridinyl ' 
benzofuranyl, quinolinyl, quinazolinyl, quinoxalinyl. dihydroquinazolinyl 
benzothiazolyl. phtha.imido. benzofu^nyl, benzodiazepinyl, indoly. and iloindo.vl The 
term heterocyclic should be similarly construed. 

Any alkyl. alkenyl. alkyny,, earbocyCyl or heterocyc.y, group, when substituted, may be 
subsftuted by one or more substituents. which may be the same or different, and may be 
se ected from the list: hydroxy; mercapto: azido; nitro; halogen; cyano; acyl; optionally 
substituted amino; optionally substituted carbocyc.yl; optionally substituted 
heterocyclyl; cyanato; thiocyanato; -SF5; -ORa; -SRa a„d .Si(Ra)3. where Ra is a.kyl 
alkenyl, alkynyl. carbocycly. or heterocyclyl. each of which may be substituted. ,n the 
case of any carbocyc.yl or heterocyc.y. group the list includes additionally: alkvl. a.kenv. 
and alkyny., each of which may be substituted. Prefe^ed substituents on anv alky. ' 
alkenyl or alkynyl group are a.koxy, ha.oa.koxy or a.ky.thio, each containing . to 5 
carbon atoms: ha.ogen; or optionally substituted phenyl. Preferred substituents on any 
car ocycy, or heterocyclyl group are alky,, ha.oa.ky.. a.koxy. ha.oa.koxy or a.ky.thio 
each containing , to 5 carbon atoms; ha.ogen; or optionai.y substituted pheny.. ' 

In the case of any a.ky. group or any unsaturated ring-carbon in any carbocyclvl or 
heterocyclyl group the list includes a diva.ent group such as 0x0 or imino, whi'ch may be 
subsftuted by optiona.ly substituted amino. Ra or-ORa. Preferred groups are 0x0 
«mmo, aiky.imino, oximino, aJkyloximino or hydrazono. 

Any amino group, when substituted and where appropriate, may be substituted bv one or 
t-o substituents which may be the same or different, selected from the list: optionally 
substituted alky,, optiona.ly substituted amino, -ORa and acyl groups. Alternatively two 
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substituents together with the nitrogen to which they are attached may form a 
heterocyclyl group, preferably a 5 to 7-membered heterocyclyl group, which may be 
substituted and may contain other hetero atoms, for example morpholino, 
thiomorpholino or piperidinyl. 

5 

The term acyl includes the residues of sulfur and phosphorus-containing acids as well as 
carboxylic acids. Typically the residues are covered by the general formulae -C(=X^)R^, 
-S(0)pRC and -P(=Xa)(ORa)(ORa), where appropriate is O or S, R^ is as defined for 

R^ -OR^ -SR^, optionally substituted amino or acyl; and p is 1 or 2. Preferred groups 
10 are -C(=0)Rd, -C(=S)Rd,and -S(0)pR^ where R^* is alkyl, Ci to C5 alkoxy, Ci to C5 
alkylthio, phenyl, heterocyclyl or amino, each of which may be substituted. 

Complexes of compounds of the invention are usually formed from a salt of formula 
MAn2, in which M is a divalent metal cation, e.g. copper, manganese, cobalt, nickel, iron 

15 or zinc and An is an anion, e.g. chloride, nitrate or sulfate. 

In cases where the compounds of the invention exist as the E and Z isomers, the 
invention includes individual isomers as well as mixtures thereof. 



20 In cases where compounds of the invention exist as tautomeric isomers, the invention 
includes individual tautomers as well as mixtures thereof. 

In cases where the compounds of the invention exist as optical isomers, the invention 
includes individual isomers as well as mixtures thereof. 

25 

The compounds of the invention have activity as fungicides, especially against fungal 
diseases of plants, e.g. mildews and particularly cereal powdery mildew (Erysiphe 
graminis) and vine downy mildew (Plasmopara viticola). rice blast {Pyricularia oryzae), 
cereal eyespot (Pseudocercosporella herpotrichoides\ rice sheath blight (Pellicularia 
30 sasakii), grey mould (Botrytis cinerea), damping off {Rhizoctonia solam)^ wheat brown 
rust (Puccinia recondiia)^ late tomato or potato blight {Phytophthora infestans\ apple 
scab (Venturia inaequalis), and glume blotch {Leptosphaeria nodorum). Other fungi 
against which the compounds may be active include other powdery mildews, other rusts, 
and other general pathogens of Deuteromycete, Ascomycete, Phycomycete and 
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Basidomycete origin. 

The invention thus also provides a method of combating fungi at a locus infested or 
l-able to be infested therewith, which comprises applying to the locus a compound of 

formula I. 

The invention also provides an agricultural composition comprising a compound of 
formula I m admixture with an agriculturally acceptable diluent or carrier. 

The composition of the invention may of course include mo., than one compound of the 



invention. 



In addition, the composition can comprise one or more additional active ingredients for 
example compounds known to possess plant-growth regulant. herbicidal, fungicidal' 
.nsecticdal, acaricidal, antimicrobial or antibacterial properties. Alternatively the ' 
compound of the invention can be used in sequence with the other active ingredient. 

The diluent or carrier in the composition of the invention can be a solid or a liquid 
opt.onally in association with a surface-active agent, for example a dispersing agen, 
emuls,fymg agem or wetting agent. Suitable surface-active agents include anionic 
compounds such as a carboxylate, for example a metal carboxylate of a long chain fatty 
acd; an ;V-acylsarcosinate: mono- or di-esters of phosphoric acid with fatty alcohol 
ethoxylates or alkyl phenol ethoxylates or salts of such esters; fatty alcohol sulfates such 
as sod.um dodecyl sulfate, sodium octadecyl sulfate or sodium cetyl sulfate; ethoxylated 
fatty alcohol sulfates: ethoxylated alkylphenol sulfates; lignin sulfonates: petroleum 
sulfonates; alkyl-aryl sulfonates such as alkyl-benzene sulfonates or lower 
alkylnaphthalene sulfonates, e.g. butyl-naphthalene sulfonate; salts of sulfonated 
naphthalene-formaldehyde condensates; salts of sulfonated phenol-fom,aldehyde 
condensates; or more complex sulfonates such as the amide sulfonates, e g the 
sulfonated condensation product of oleic acid and Mmethyl taurine; the dialkyl 
sulfosuccinates, e.g. the sodium sulfonate of dioctyl succinate; acid derivatives of alkyl 
glycosides and alkylpolyglycosides materials and their metal salts, e g alkyl 
polyglycoside citrate or tartrate materials; or mono-, di- and tri-alkyl esters of citric acid 
and their metal salts. 



SUBSTITUTE SHEET (RULE 26) 



wo 01/11966 



PCT/EPOO/08269 



6 

Nonionic agents include condensation products of fatty acid esters, fatty alcohols, fatty 
acid amides or fatty-alky I- or alkenyl-substituted phenols with ethylene and/or propylene 
oxide; fatty esters of polyhydric alcohol ethers, e.g. sorbitan fatt>' acid esters; 
condensation products of such esters with ethylene oxide, e.g. polyoxyethylene sorbitan 
5 fatty acid esters: alkyi glycosides, alkyl polyglycoside materials; block copolymers of 
ethylene oxide and propylene oxide: acetyienic glycols such as 2,4,7,9-tetramethyl- 
S-decyne-4,7-diol, ethoxylated acetyienic glycols; acrylic based graft copolymers; 
alkoxylated siloxane surfactants; or imidazoline type surfactants, e.g. l-hydroxyethyl*2- 
aikyl imidazoline. 

10 

Examples of a cationic surface-active agent include, for instance, an aliphatic mono-, di-, 
or polyamine as an acetate, naphthenate or oleate; an oxygen-containing amine such as 
an amine oxide, polyoxyethylene alkylamine or polyoxypropylene alkylamine; an 
amide-linked amine prepared by the condensation of a carboxylic acid with a di- or 
15 polyamine; or a quaternary ammonium salt. 

The compositions of the invention can take any form known in the art for the formulation 
of agrochemicals, for example^ a solution, an aerosol, a dispersion, an aqueous emulsion, 
a microemulsion, a dispersible concentrate, a dusting powder, a seed dressing, a 
20 fumigant, a smoke, a dispersible powder, an emulsifiable concentrate, granules or an 
impregnated strip. Moreover it can be in a suitable form for direct application or as a 
concentrate or primary composition which requires dilution with a suitable quantity of 
water or other diluent before application. 

25 A dispersible concentrate comprises a compound of the invention dissolved in one or 
more water miscible or semi-water miscible solvents together with one or more surface 
activeand/or polymeric material. Addition of the formulation to water results in the 
crystal isation of the active ingredient, the process being controlled by the surfactants 
and/or polymers resulting in a fme dispersion. 

30 

A dusting powder comprises a compound of the invention intimately mixed and ground 
with a solid pulverulent diluent, for example, kaolin. 
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An emulsiflable concentrate comprises a compound of the invention dissolved 
vvater..mmiscible solvent which forms an emulsion or microemulsion on addition 
water m the presence of an emulsifying agent. 



10 



in a 
to 



gr-ular solid „„,p„ses . c„„po„„d „f ,h. i„ve„,io„ 
» .h«e ,h., may 6. employ.,, |„ ,„„i„g powders, bu, ,he mi«„„ is g«„„,„ed ty 
know. ™„Hods, Al,er„.,iv„y i, comprises d,, acive ing^ien, .bsort»d oroced o„ . 
pr..f™™ed gnanuiar oarrier, fo, .xa™p,e. Fullers eart^ a^pulgi,,. silica or ,im«,one 



Wi-h su,«bl. surfa=u„,s and an inen powder di,„e„, such as Cay or dia,o™«,«.„s „,«,. 

Anofter sui-bl. e„„ce„.ra,e is a flowable suspension concen«„e which is fomed by 
8r,nd,„g ,he compound wi,h „a„r or orher ii,„id. surfacanrs ^ a suspending ag«„. 

•pphed ,„ plauB is preferably wi,hi„ ,h. range of 0.0001 .o 1 .0 percent by weight 
especiailyCOOO, ,o 0.0, per cen, by weigh,. In a pri.a^co,„posi«».. U,e«..ou„,of 
««ve rngredien, can vary widely and can be. for ex»„ple. from 3 ,o 95 per c™, by 
weight of the composition. 

The invention is generally applied ,o seeds, plants or their habitat. T*„s, the compound 
can be apphed ditectly ,„ the soil before, a, or after drilling so ,h« the presence of active 
compound ,„ the soil can control the growd, of fungi which ntay attack seeds. Wh«, the 
so. ,s tteated ditectly the active compound can be applied in any manner which allows i, 
be ,„„„,a,.ly mi,ed with the soil such as by spraying, by broadcasting a solid form of 

n ,^ same dr„l as the seeds. A suitable application ..e is within the range of ftom 5 to 
1000 8 per hectare, more preferably from 10 to 500 g per hectare. 

Alternatively the active compound can be applied directly ,„ the plan, by, for example 
sp^ymg or dus,i„g eidrer a, ,he time when the fungus has begun ,o appear on d,e plani 
"''^"'■'■eappe^^ceoffungusasaprorecivemeasure. ,„ bo,h such cases the 
Pteferted mode of application is by foliar spraying. „ i, gc„c„lly important ,o ob,ai„ 
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good control of fungi in the early stages of plant growth, as this is the time when the 
plant can be most severely damaged. The spray or dust can conveniently contain a pre- 
or post-emergence herbicide if this is thought necessary. Sometimes^ it is practicable to 
treat the roots, bulbs, tubers or other vegetative propagule of a plant before or during 
5 planting, for example, by dipping the roots in a suitable liquid or solid composition. 

When the active compound is applied directly to the plant a suitable rate of application is 
from 0.025 to 5 kg per hectare, preferably from 0.05 to 1 kg per hectare. 

In addition, the compounds of the invention can be applied to harvested fruits, vegetables 
10 or seeds to prevent infection during storage. 

In addition, the compounds of the invention can be applied to plants or parts thereof 
which have been genetically modified to exhibit a trait such as fungal and/or herbicidal 
resistance. 

15 

In addition the compounds of the invention can be used to treat fungal infestations in 
timber and in public health applications. Also the compounds of the invention can be 
used to treat insect and fungus infestations in domestic and farm animals. 

20 Compounds of the invention may be prepared, in known manner, in a variety of ways. 

Compounds of formula Ja, i.e. compounds of general formula I where L is which is 
-C(=0)-, -C(=S)-, -SO2- or -C(=NOH)- may be prepared according to reaction scheme 1 
by reacting compounds of formula III or their hydrochloride salt with compounds of 
25 formula IV, where Q is a leaving group such as halogen, preferably chlorine. A preferred 
base is triethylamine. 
Scheme 1 

r3 r3 



a1 • 1)base . | 



(IV) 

(III) (la) 

Compounds of formula IV where L' is -C(=0)-, -C(=S)- or -SOo- can be prepared from 
30 the corresponding hydroxy compound by methods known to the skilled chemist. 



SUBSTITUTE SHEET (RULE 26) 

'ISDOCID: <WO 01118eeA1 I > 



wo 01/11966 



PCT/EPOO/08269 



Compounds of fon.u,a ,V can be isolated and used according to scheme , . Alte^ative.y 
IV may be gene-rated ir, sUu by methods, known to the skilled chemist, for example ' 
usmg POCI3 to gene-rate the acid chloride from the cor^sponding carboxylic acid. ' 
followed by addition of III. 



Compounds of formula IVa, i.e compounds of general formula IV where l1 is - 
C(-NOH)- can be prepared according to reaction scheme 2. 
Scheme 2 



A' 



^OH 



^ ^ ^ Jl C'2^HCI N 




a2' "CI 



Compounds of formula lb. i.e. compounds of general formula I where L is -C(=0)- ™ay 
be prepared according to reaction scheme 3 by reacting compounds of fom,ula III in the 
presence of a suitable base such as triethylamine with compounds of formula V in the 
presence of carbonyl diimidazole (CDI). 
Scheme 1 



^3 



1) base/solvent ^ 

2) A^COgH ( V) /GDI 1 J 



(HI) 



r1 r2 O 



(id; 

The prepa^ion of compounds of formul. V „h.„ a2 3.h.vdr„xy.2.be„.o[b)fuo.| 

1996, 33,2025-2030. 



M«,y c»„po„„ds of fo™.„ ,„ ^ ^^^^^^ .^^^ 

appl,c.Uo„ PCT/OB«9/00304. C»„pou„d, of f„™,„,. ,e. compounds of g,„e„, 
fo™„,. „, R, ,, ,,,^,„ ,^ ^^^^^ 

wlogous to those described therein (see „„,ion scheme 3,). 
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Scheme 3a 
CN li, 



1 ) base 

2) a''-Q 




CN 



Y 

Ph 



1) HCI 

2) base 



CN 



(Ilia) 



Compounds of formula III where is alkyl and R-^ is cyano or acvL may be prepared 
by alkylating analogues where is hydrogen. 



Compounds of formula Ic, i.e. compounds of general formula 1 where L is -CC^N-OR*^)- 
may be prepared from compounds of formula Id where is -C(=NOH)- according to 
Scheme 4 using methodology known to the skilled chemist. For example compounds of 
10 formula Ic where R*' is -C(=0)NHR may be prepared by reaction with R-NCO; 
compounds where R^ is -C(=0)R may be prepared by reaction with RCOCl and 
compounds where R*' is -SOoR may be prepared by reaction with RSO2CI, 
Scheme 4 



RNCQ. 



r1 r2 N. 
(Ic) 



'OC(=0)NHR 



Rl r2 NOH 



(Id) 



RCOCl 



RSO2CI 



r1 r2 N 



(IC) 



OC(=0)R 



r1 r2 N 
(Ic) 



OSOjR 



IS 
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Compounds of fonnula I,a. i.e. compounds of general fon^ula I, where Y is -SRb .av be 

pr«paredfromcon,poundsoffor™ulaIg.i.e.compoundsoffonnuIaJawhereLl is ' 
-C(=S)- according to .action scheme 5. Reaction conditions comprise treating ,g with a 
base such as sodium hydride followed by reaction with Rbg .Here Q is a leaving group 
preferably halogen. ^ ^ 



Scheme ^ 

H 



r1 r2 

(ig) 



a1 



2) R^Q 



XX' 

(Ila) 



Compounds Of f„™.„,a compounds of gc„^, f„™„,. , ^2 ^ 2.^^^ 

phenyl whioh subs,i,„.„, ,og«he, wl.h r3 ,he ta».onn«:„ng .,oms fonns . 6- 
memb^red ring, „ay p„p,„d fiom compounds „,fo™,„,. ,j by .roa^em b«. 
P-f.™b,y pou.siu„ crb„na,e i„ a«,one. f„„„„«, ^ Rp q ,^ . 



according to reaction scheme 6. 
Scheme 6 




1) base 



2) RQ 




(Ih) 



Compounds of general formula Ij. may be DreoareW h« r«oo»- 

,„. ^'^^^"'^P^P^'^'' by reactmg compounds of formula 

Illb w.th compounds of formula VI in the presence of a suitable base, such as 
triethylamme, according to reaction scheme 7. 



SUBSTITUTE SHEET (RULE 26) 



wo 01/11966 



PCT/EPOO/08269 



Scheme 7 





(l"b) (VI) (Ij) 



5 



Compounds of formula VI may be prepared by methods known to the skilled chemist 
from the corresponding amino compound. 



Compounds of formula 1 or 11 where A' is pyridyl N-oxide. may be prepared from the 
corresponding pyridyl derivative by reactions known to the skilled chemist; for example 
reaction with peracetic acid. 

10 

Other methods will be apparent to the chemist skilled in the art. as will be the methods 
for preparing starting materials and intermediates. 

Collections of compounds of formula I and II may also be prepared in a parallel manner, 
15 either manually, automatically or semi-automatical ly. This parallel preparation may be 
applied to the reaction procedure, work-up or purification of products or intermediates. 
For a review of such procedures see by S.H. DeWitt in ''Annual Reports in 
Combinatorial Chemistry and Molecular Diversity: Automated synthesis". Volume 1, 
Verlag Escom 1997, pages 69 to 77. 

20 

Furthermore, compounds of the formula I or II may be prepared using solid-supported 
methods, where the reactants are bound to a synthetic resin. See for example: Barry A. 
Bunin in "The Combinatorial Index", Academic Press, 1998 and "The tea-bag method" 
(Houghten, US 4,63 1,2 11: Houghten et al., Proc. Natl. Acad. Sci, 1985, 82, 5131-5135). 

25 

The invention is illustrated in the following Examples. Structures of isolated, novel 
compounds were confirmed by NMR and/or other appropriate analyses. 



Example 1 



ilSDOCID: <wo,.„oiiioeeAij_> 
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20 



Ar>r(3-Chioro-S^tnfluoromerhv|.^.pvridvhm.^h..»] ,^ 
(Compound I) 

To a mixture of (3-chloroo--tnfluoromethy.-2-pyridyI)n,eth^^ 

tetrahydn,furan (5 m.) was added triethyla.ine (, „,„,oI) at roon. temperature and the 
mixture was stirred at room temperature for 1 .5 hour. The mixture was added to a 
solunon of 2-furoy, chloride ( , mmo.) in tetrahydrofuran (5 ml) at room tempe^ture and 
left to st.r at room temperature overnight. The mixture was evaporated to do.,ess and the 
residue washed with water. The solid was filtered, washed with diethyPether/ light 
petroleum (b.p. 60-80 X) and dried to give the title product. 1 H N.M.R (CDCI3) 

a(Ppm) 4.9 (2H. d). 6.55 (IH, m, 7.2 CIH. m), 7.5 (IH, s). 7.8 (IH, hr.s, 8.0 (IH, s) and 
8.8(1H, s). 



Example 2 

A^-ff3-Chloroo-trifluoromethvl-?.nvridvnmethvli ...K^^^...r„^,rtr 
(Compound 23) 

To a mixture of 5-bromofuroic acid (0.19 g) and carbonyl diimidazole (CDI) in 
d.chloromethane was added (3-chloro-5-trif,uoromethyl-2-pyridy,)methylamine and the 
mixture was stirred at room temperature overnight. TT,e mixture was washed with 2M 
hydrochloric acid, then saturated sodium bicarbonate, dried (MgS04) and evaporated to 
20 give the title product, m.p. 77.8 °C. 

The following compounds of formula Ik (see Table A), i.e. compounds of general 
formula I where L is -C(=0)- and r1. r2 and r3 are hydrogen, may be prepared by 
methods analogous to those of Examples 1 and 2. 




25 



(Ik) 



SUBSTITUTE SHEET (RULE 26) 



wo 01/1 1966 



PCT/EPOO/08269 



Table A 



Cmp 




a2 


m.p.(«C) 


1 


3-CI-5-CF3-2-pyridyl 


2-furyl 


oil 


2 


3-Cl-5-CF3-2-pyridyI 


2-thienyl 


oil 


3 


3-Cl-5-CF3-2-pyridyI 


3,5-diMe-isoxazoM-yl 


oil 


4 


3-Cl-5.CF3-2-pyridyl 


5-Me-l,2,3-thiadiazol-4-yl 


oil 


5 


3-Cl-5.CF3-2-pyridyl 


6-CI-3-pyridyl 


oil 


6 


3-Cl-5-CF3-2-pyridyl 


5-Cl-6-MeO-3-pyridyl 


oil 


7 


3-CI-5-CF3.2-pyridyl 


2-CI-4-CF3-pyriniidin-5-yl 


oil 


8 


3-Cl-5-CF3-2-pyndyl 


I -Ph-5-CF3-pyrazol-4-y 1 


oil 


9 


3-Cl-5-CF3.2-pyridyl 


2-Cl-3-pyridy! 


oil 


10 


3-Cl-5-CF3-2-pyridyl 


3-pyridyl 


oil 


11 


3-Cl-5-CF3-2-pyndyl 


3-Cl-2-thienyl 


oil 


12 


3-CI-5-CF3-2-pyridyl 


2-quinazoline 


oil 


13 


3-CI-5-CF3.2-pyridyl 


3-CI-2-benzo[b]thienyI 


oil 


14 


3-Cl-5-CF3-2-pyridyl 


Me 

CI 


oil 


15 


3.CI-5-CF3-2-pyridyl 


2-PhO-3-pyridyl 


oil 


16 


3-CI-5-CF3.2-pyridyI 


2-Me-5-(4-CI-phenyl)-3-furyI 


oil 


17 


3-CI-5-CF3-2-pyridyl 


5,6-diCl-3-pyridyl 


171-3 


18 


3-CI-5-CF3-2-pyridyi 


I-(4-F-2-CF3-ben2yl)-imidazoi-2-yI 


121 


19 


3-CI-5-CF3-2-pyridyl 


2-pyridyl 


112 


20 


3.CI-5-CF3-2-pyridyl 


5-(3,5-diCI-phenoxy)-2-furyl 


107 


21 


3-CI-5-CF3-2-pyridyI 


4,5-DiBr-2-thienyl 


125 


22 


3-CI-5-CF3-2-pyridyl 


isoxazol-5-yl 


110-1 


23 


3-CI-5-CF3-2-pyridyl 


5-Br-2-furyl 


77-8 


24 


3-Cl-5-CF3-2-pyridyl 


3-Me-2-thienyl 


134-5 


25 


3-CI-5-CF3-2-pyridyl 


5-MeO-2-benzo[b]thienyI 


122-3 


26 


3-CI-5-CF3-2-pyridy! 


5-NO2-2-ben20(b]thienyl 


149-51 


27 


3-Ci-5-CF3.2-pyridyl 


5-Me-2-thienyl 


129-30 
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A* 




in.p.(^ 


58 


3-CI-5-CF3-2-pyridyi 


4-pyridyl 


154 


59 


3-Cl-5-CF3-2-pyndyl 


phenylcyclopropyl 


oil 


60 


3-CI-5-CF3-2-pyridyl 


4-morpholinyl 


oil 


61 


3-CI-5-CF3-2-pyridyl 


1 -(Buk)C(-0)-pyrolidin-2-yi 


oil 



The 'H N.M.R. data of those compounds in Table A which were not solid at room 
temperature are presented below. 

5 Compound 1 

'H N.M.R. (CDCI3) 5(ppm) 4.9 (2H. d), 6.55 (IH, m), 7.2 (IH, m), 7.5 (IH, s), 7.8 (IH, 
br.s), 8.0 ( 1 H. s) and 8.8 ( 1 H, s). 

Compound 2 

10 1h N.M.R. (CDCI3) 6(ppm) 4.9 (2H, d), 7.1 (IH, s), 7.5 (IH, m), 7.6 (IH, br.s), 7.65 
(IH, m), 8.0 (IH, s) and 8.8 (IH, s). 

Compound 3 

'H N.M.R. (CDCI3) 5(ppm) 2.5 (3H, s), 2.7 (3H, s), 4.9 (2H, d), 7.4 (IH, br.s), 8.0 (IH, 
IS s)and8.8(lH, s). 

Compound 4 

'H N.M.R. (CDCI3) 5(ppm) 3.05 (3H, s), 4.9 (2H, d), 7.7 (IH, br.s), 8.0 (IH, s) and 8.8 
(IH, s). 

20 

Compound 5 

* H N.M.R. (CDCI3) 6(ppm) 4.9 (2H, d), 7.45 ( 1 H, d), 7.8 ( 1 H, br.s), 8.0 ( 1 H, s), 8.2 ( 1 H, 

m), 8.8(1H, s)and 8.9 (IH. d). 
Compound 6 

25 "H N.M.R. (CDCI3) 6(ppm) 4.1 (3H, s), 4.9 (2H, d), 7.7 (I H. br.s), 8.0 (1 H, s), 8.2 (IH. 
s), 8.6 (IH, s)and 8.8 (IH, s). 

Compound 7 
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'H N.M.R. (CDC,3, 6(pp., 4.,(2H, d, 7.7 <,H. tr.s,. 8.0 (,H, (,H. s,.™„„ 
(IH.S). 



Compounri R 

s '"^'•M«<CDC,„6<pp„.,4.,5(2H..,7.4.7.«(5H.„,..0(,H.s,.8.,<,H.s).„d 
8.8 (IH, s). 

CompounH 0 

' H N.M.R. (CDC.3) 5(ppn,) 4.6 (2H. s). 4.9 (2H. d), 6.9-7. , (3H. 7.3-7.4 (2H 
10 7.95 (IH. s), 8.1 (IH, br.s) and 8.8 (IH, s). 

CompoiinH in 

'HN.M.R. (CDCI3, 6(pp„, 4.,5 (2H, d, 7.45 (,H. 7.85 (,H, s,. 8.0 (,H. ft 8.25 

(IH, m), 8.8 (2H, m) and 9.2 (IH, s). 



IS 



ComPQunH 1 1 



'H N.M.R. (CDC,3,S<pp™, 4.9(2H. d). ,.0(,a d,. 7.5 (,H, dX 8.0 (,H. s,. 8.6<,H ,) 
and8.8(lH,s). 

2° Compniinrf !■? 

>H N.M.R. (CDC.3, H^) 5.05 (2H. d), 7.85.8.0(3H. „, 8.2-8.3 ,2H. 8.85 (,H 
s).9.2(lH.s)and9.7(lH,d). 

ComnounH ^•^ 

« 'H N.M.R. (CDC,3, 6<pp„, 5.0 (2H. d). 7.55 <2H, m). 7.85 (, H. 7.95 (m. 8.0 
(IH, s) and 8.85 (IH, s) 
CompounH ]^ 

'HN.M.R. (CDC,3,6(pp™, 2.75 ,3H. »), 4., ,3H. s,. 5.0,2H, d). 8.0(,H. 8.75 (,H 

s)and8.9(lH,s). 



30 



Compound ]^ 

' H N.M.R. (CDC.3) 5(ppn) 4.50 (2H. d), 7.3 (4H. 7.5 C2H, t, 7.95 (, H, s), 8.25 
(IH, m), 8.55 (IH. br.s), 8.6 (!H. s) and 8.7(1H, s). 
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Compound 16 

'H N.M.R. (CDCI3) 6(ppm) 2.75 (3H, s), 4.9 (2H, d), 6.8 (IH, s), 7.35 (2H, d), 7.65 (2H, 
d), 8.0 (IH, s) and 8.8 ( I H. s). 

5 

Compound 32 

•h N.M.R. (CDCI3) 5(ppm) 1.75 (6H. d, 2xMe), 3.92 (6H, d. 2xMe), 4.89 (2H. d. 
2xMe), 7.20-30 (4H, m. Ar), 7.85 (IH, s, NH), 7.95 (IH, s, py-H) and 8.70 (IH. s, py-H). 

10 Compound 45 

•h N.M.R. (CDCI3) 5(ppm) 4.92 (2H. d. -CH2-), 7.51 (IH. br.s. NH), 7.61 (IH. d. pyH), 
8.00 (IH, s, py-H), 8.90 (1 H. d. py-H) and 8.96 (IH, s, pyH). 

Compound 46 

IS 1HN.M.R. (CDCI3) 5(ppm) 3.98 (3H. s), 4.82 (2H, d), 6.80 (s, Ar-H), 7.36 (IH, 
br.s),7.97 (s, Ar-H) and 8.77 (s. ArH). 

Compound 47 

'H N.M.R. (DMSO) 5(ppm) 4.73 (2H, d), 7.00 (s, Ar-H), 8.46 (ArH, s), 8.76 (NH, t), 
20 8.9 1 ( 1 H, s, Ar) and 1 2.75 (br.s. NH). 

Compound 52 

•h N.M.R. (CDCI3) 5(ppm) 4.45 (3H, s), 5.00 (2H, d), 7.35 (IH, t), 7.45 (IH, t), 7.60 

(IH, d), 7.80 (IH, d), 8.00 (IH. s), 8.40 (IH, t) and 8.80 (I H. s). 
25 Compound 53 

1h N.M.R. (CDCI3) 5(ppm) 1.57 (6H. d), 5.00 (2H, d), 5.15 (IH, m), 7.35 (IH, t), 7.45 

( 1 H, t), 7.60 ( 1 H, d), 7.75 ( 1 H. d), 8.00 ( 1 H, s), 8.70 ( 1 H, t) and 8.80 ( 1 H, s). 

Compound 54 

30 Ih N.M.R. (CDCI3) 6(ppm) 4.95 (2H, d), 5.60 (2H, s), 7.35 (IH, t), 7.40-7.60 (7H, m), 
7.80 ( 1 H, d), 7.95 ( 1 H, s), 8.30 ( 1 H, s) and 8.55 (1 H, t). 

Compound 55 
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'H N.M.R. ,CDa3, %pm, 3.90 ,3H. 4.35 (3H. s, 5.00 ,2H. d,. 6.95 <,H, dd,, , 05 
( IH. d). 7.65 ( 1 H, d). 8.00 ( I H, s), 8.55 ( 1 H. t) .„d 8.80 (1 H. s). 

Compound 

S IH N.M.R. <CDC,3, 3.,0 ,3H. s,. 4.95 (2H. d, 5.60 (2H. 6.95 „H. dd, 7 05 

OH. d). 7.40(3H, mX 7.55 (2H. 7.65 (,H. d). 7.95 (,H, s>. 8.3 (,H. s, .„d 8.40(,H. 

CompounH <;? 

'H N.M.,. (CDC,3) 6(ppm) 4.40 (3H, s), 5.00 (2H, d), 7.40 (.H, d). 7.50 (IH. d), 7 80 
(IH. s), 8.00 (IH, s), 8.40 (IR t) and 8.80 (IH, s). 

Compounrt SQ 

'HN.M.R.,cDC,3,5(pp„, ,.3(,H,„, ,.65(,H.„, ...5 <,H. 2.55 (,„. „, 4 75 
(2H.d,. 7.,-7.3 (5H, m). 7.95 (IH, s)m,d8.7(lH, s). 



Compound 

■HN.M..t (CDCl3)6(pp„, 3.4 (4H. dd,. 3.8 (4H. dd,, 4.75 (2H. d). 6., (,H, br.s). 7 95 
(IH. s) and 8.95 (lH,s). 



Compound fi 1 
1 
8 



Example 1 

ifcmazCte.5.,nflu.r.nimvi-^-nyridvn ■ n .„»^.n.,...,..,| ,.. 

Compound 1 in 

K onda (0.5 , „ ,„ dich,oro„e*a„e (,0 >^ ^ „,^^^,„, ^ 

!1 r "/T" °^-'-^'""-^"»^' '"'-"e (0.42 g) «,d 

w« »,^d for 4 hours The ™c,i„„ ^ 

c. rbo„« ,„,«io„ (2.,0 „„ „d ,he organic ph.s. ^ (MgS04,. T1,. fih„„ 

d. «h.vl e,her/d,ch,oro™d„„. (0-20./., ,o give d» „„e o„„p.„^, „ „ 
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Preparation of starting materials 

a) (3-Chloro-5-trifluorornethvl-2-Dvridvnr(diDhenvlmethvlene)amino1acetonitrile 
To a suspension of 60% sodium hydride (4.0 g) in dry dimethylformamide at 0-2 
5 °C under nitrogen was dropwise added a solution of N- 

(diphenylmethylene)aminoacetonitrile ( 1 1 . 1 g) in dry dimethylformamide (60 
ml) and the mixture was stirred for 1 hour at 0 °C. 2.3-Dichloro-5- 
trifluoromethyl pyridine (7 ml) in dry dimethylformamide (20 ml) was added 
dropwise over 10 minutes. The mixture was stirred at 0 for 30 minutes and 

10 then warmed to 22 °C over 3 hours. The mixture was re-cooled to less than 10 

*^C. and eihanol (3 ml) was added dropwise and stirring continued for 1 S minutes. 
The mixture was poured as a thin stream into a stirred mixture of diethyl ether 
(500 ml) and 20% saturated aqueous ammonium chloride solution. The phases 
were separated and the organic phase was washed with 20% saturated aqueous 

15 ammonium chloride solution (2x1 50 ml). The organic phase was dried over 

anhydrous magnesium sulphate, filtered and evaporated onto flash silica (50 g). 
Chromatography over silica eluting with 5-20% diethyl ether in 40/60"* Bp petrol 
gave the title compound, m.p. 108-1 10 **C. 

20 b) 2-(3-Chloro-5-trifluoromethvl-2-pvridvn-2-ffdiphenvlmethvlene)amino1 
propionitrile 

To a stirred solution of potassium /m-butoxide (1.91 g) in dry tetrahydrofuran 
(50 ml) at -60 °C under nitrogen was dropwise added a solution of the product 
from stage a) above (5 g) in dry tetrahydrofuran (20 ml). The mixture was stirred 

25 at -60 for 15 minutes then methyl iodide (1.5 ml) was added dropwise and the 

mixture warmed to 22°C over 1 8 hours. The solvent was evaporated in vacuo 
and the residue was partitioned between diethyl ether and 50% saturated aqueous 
ammonium chloride. The aqueous phase was ether extracted (2x50 ml) and the 
pooled organic extracts were dried over anhydrous magnesium sulphate. The 

30 filtered organic phase was evaporated onto flash silica (20 g). Chromatography 

over silica eluting with 10-30% diethyl ether in light petroleum (b.p. 40-60 ^C) 

gave the title compound, ^ H N.M.R. CDCI3 6 (ppm) 2.24 (3H, s, CH3), 7.10- 

7.62 (1 OH, m, Ar-H), 7.90 (IR s, py-H) and 8.54 (IH, s, py-H). 

35 c) 2-Amino-2-(3-chloro-5-trifluoromethvl-2-pvridvnDroDionitrile hydrochloride 
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10 



To a vigorously stirred solution of the product fron, stage b) (5.5 g) in diethyl 
ether (100 ml) under nitrogen was added 2M aqueous hydrogen chloride (100 
ml) and stirring continued for 36 hours. The phases were separated and the 
organic phase was extracted with 2M aqueous hydrogen chloride (2x20 ml) The 
combmed aqueous phases were extracted with diethyl ether (2x20 ml) and the 
organic extracts discarded. The aqueous phase was evaporated /„ yacuo then 
azeotroped with toluene (3x50 ml). Trituration with diethyl ether followed by 
filtration and vacuum drying gave the title compound, m.p. 165-70 «>C. 

The following compounds of formula ,m (see Table B). i.e. compounds of general 
formula , where A « is 3-C.-5-CF3-2-pyridyl, L is ^(=0)- and r3 is hydrogen, may be 
prepared by methods analogous to those of Examples 1. 2 and/or 3. 
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Table B 



Cmp 




r2 


a2 


m.p.(°C) 


iO] 


ethoxvcarbonvl 


H 


5-CI-6-MeO-3-Dvridvl 


148-50 


102 


ethoxvcarbonyl 


H 


2-thienyl 


oil 


103 


Me 


H 


2-furvl 


134 


104 


Me 


H 


2-thienvl 


121 


105 


piperidinyi 


H 


4-CF'^-3-nvridvl 




1 nA 
i UO 


Me 


H 


4-morpholinyl 


139 


i U / 


aiiyi 


11 
H 


2,o-aiCI-pnenyl 


122 


lUo 


cyano 


H 


2-CI-o-F-pnenyl 


114 


1 no 


cyano 


H 


l-pnenyl 


179 


1 in 


cyano 


KAa, 

iVie 


z,o-aid-pnenyi 


loo 


1 1 1 
1 1 1 


cyano 


ivie 


/-ul-o-r-pnenyl 


174 


1 iz 


cyano 


ivie 


x-Dr-o-CI-pnenyl 


Oil 


1 13 


cysuno 


u 
11 




1 in 


114 


cyano 


Me 


2,4-diCl-phenyl 


160 


115 


cyano 


H 


4-Cl-phenyl 


Oil 


116 


cyano 


H 


3,5-diCl-phenyl 


135 


117 


cyano 


Me 


3,4-diCI-phenyl 


207 


118 


cyano 


Me 


3,4-diCi-phenyl 


207 


119 


cyano 


Me 


4'F-phenyl 


201 


120 


hydroxy 


H 


4,5-diCI-phenyl 


oil 



5 The 'H N.M.R. data of those compounds in Table B which were not solid at room 
temperature are presented below. 

Compound 102 

1 H N.M.R. (CDCI3) 5(ppm) 1 .23 ( 1 H, t), 4.25 ( 1 H. m), 6.46 ( 1 H. d), 7. 1 2 ( 1 H, m). 7.44 
10 ( I H, d), 7.50 ( 1 H, d), 7.63 ( 1 H. d) and 8.78 ( I H. s). 

Compound 1 1 2 

'H N.M.R. (CDCI3) 6(ppm) 2.32 (3H, s. Me), 7.22 (IH. m, Ar-H). 7.40 (IH, d. Ar-H), 
7.54 (IH, d, Ar-H), 8.14 (I H, d, py-H), 8.36 (IH. s, NHCO) and 8.76 (IH. d, py-H). 



4SDOCID: <wo_oiiieeeAij_> 



SUBSTTTUTE SHEET (RULE 26) 



wo 01/11966 



PCT/EPOO/08269 



23 

Compound 1 M 
1 



H N.M.R. (CDC,3, 5(pp™) 6.34 (,H. d. CHCN). 7.46 (2H. ™, 2«r.H,, 7 80 CH „ 
2xA,.H). 7.9 ,IH. d. NHCO), 8.,2(,H,d, py-Hand 8.80 (,H.d, py-H). 



Compound 170 
1 



H N.M.R. ,CDC,3, a<pp., ,„,„.;^ „ „, ^,.h, 
d.py-H). 8.84(1 H,d,pyH). 

Example 4 

N -f(3-Chloro.S.^r.fl,.orom.,hv|.2-ovnHvhn,....,.p , f^.,,„n.m,„„) |1 | 

chloroben? :am ide (rnmpound 20^) 

This compound was prepared in analogous fashion to Example , using 2-ch.orobe„zoy, 
chloride and the starting material described below. 

Preparatinn of Starting r,iot»riil-i 

MCvano-A^yVchioroo trif1uorom.thv... , ,vHHvl^...y,^ .^^.^,-^,.^,. 
To a stirred suspension of (3-chloro-5-trifluoromethyI.2- 
pyridyDmethylammonium hydrochloride (, 9 g) in ethanol (180 ml) was added 
tnethylamine (10.7 ml) and stirring was continued for 1 5 minutes 
Ethoxycyanoimidate (8.29 g) i„ ethanol (20 ml) was then added dropwise and 
sfrred at room temperature for 20 minutes. The solvent was removed /„ vac«o 
and the residue partitioned between diethyl ether and water. The organic laver 
was separated and filtered. The filtrate was dried (MgS04) and evaporated'to 
give the title product, m.p. 106-8 °C. 



The following compounds of formula In (see Table C). i 
formula I where A 1 is 3-CI-5-CF3-2-pyridyl. L" is -C(=C 
prepared by methods analogous to those of Examples 1, 2. 3 and/or 4 



e. compounds of general 
^^^^-y • . "rogen, may be 
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(In) 
Table C 



Cmp 


R» 


r3 


a2 


ni.p.(°C) 


201 


ethoxycarbonyl 


Et 


2-thienyl 


oil 


202 


methoxycarbonyl 


Pr 


2-furyl 




203 


ethoxycarbonyl 


Me 


2-thienyl 




204 


H 


A^-cyano-iminomethyl 


4-Bu^-phenyl 




205 


H 


A^-cyano-iminomethyl 


4-CI-phenyl 


oil 


206 


H 


A^-cyano-iminomethyl 


2-CF3-phenyl 


oil 


207 


H 


A'-cyano-iminomethyl 


4-CF30-phenyl 




208 


H 


A^-cyano-iminomethyl 


4-CF30-phenyl 




209 


H 


A^-cyano-iminomethyl 


4-CF30-phenyl 


isomer of 
208 


210 


H 


A^-cyano-iminomethyl 


3,5-diCl-phenyl 




211 


H 


yV-cyano-iminomethyl 


3-Pr*0-phenyl 




212 


H 


A^-cyano-iminomethyl 


3-PhO-phenyl 




213 


H 


yV-cyano-iminomethyl 


4-biphenylyI 




214 


H 


A^-cyano-iminomethyl 


2-tolyl 




215 


H 


A^-cyano-iminomethyl 


3-CTsl-phenyI 





The ■ H N.M.R. data of those compounds in Table B which were not solid at room 
5 temperature are presented below. 

Compound 205 

' H N.M.R. (CDCI3) 5(ppm) 5.24-5.36 (2H, s, CH2), 7.45-7.56 (4H, m, Ar-H), 7.82-7.88 
(I H, s, Ar-H), 8.50-8.56 ( I H, s, N=CH) and 8.84-8.96 ( I H, m, ArH). 
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Compound lOfi 



10 



> H N.M.R. (CDCs) 5(ppn,) 5.3-5.5 (2H. m, CH,). 7.6-7.8 C4H. Ar-H), 7.9 (,H, s). 
8.5 (IH. m. N=CH) and 8.65 (IH. s. ArH). 

Example 5 

A^-r(3-Chloro.5.tr,-fl.,oromethvl ^ nv.M nnierhv,1...n,...r. ,,p^,„, „ . 

(^Compound 104) 

This compound was prepared in analogous fashion to Example 1 replacing furoyl 
chloride with 2-nitro-a.chIo«,ben2aldoxime (see stage b below). 

Preparation of Starting . Mgtor;..|.. 

3) 2-NitrDben7aldQxiinft 

To a solution of 2-nitrobenzaldehyde (15.1 g) and hydroxylamine hydrochloride 
(6.6 g) in ethanol (1 10 ml) and water (4 ml) was added sodium acetate (13 6 g) 
and the mixture was stirred at room temperature for 4 hours. The mixture was 
poured into water (500 ml) and the mixture filtered to give the title product. 

2-Nitro-«-ch|orohenraMf.v;«,^ 

Through an ice-cold solution of the product from stage a) (10 7 g) in 
concentrated hydrochloric acid (60 ml) and water (12.3 ml) was bubbled chlorine 
gas for one hour. The mixture was then stirred at room temperature overnight 
The mixture was filtered to give the title product. 

Example 6 

Mr(3-Chloro.S.trifl„orpmerhv|.?.p,.idvhmethvn....;.^p U,,,,.^.,,^,.,,,^ ,^ 
(phenvlcarhamnvi^/^yim^ 

(Compound 3Q5) 

To a stirred mixture of the product from Example 5 (0.9 g) and 2.6-dichlorophenyl 
■socyanate (0.33 g) in acetonitrile (50 ml) was added three drops of triethy.amine The 
mixture was heated to reflux for 2 hours. On cooling the solvent was removed, and the 
residue purified by silica gel chromatography to give the title product, m.p. ,38-40 »C. 

The following compounds of formula Ip (see Table D), i.e. compounds of general 
fonnula 1 where a1 is 3-CI-5.CF3.2-pyridyK r1. r2 r3 are hydrogen and L is 
-(C=XK may be prepared by methods analogous to those of Examples 5 and 6. 
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CF 




(Ip) 
Table D 

5 



Cmp 


X 


a2 


in.p./*'C 


301 


=NOH 


2,6-diCI-phenyl 


189-91 


302 


=NOC(=0)N-Ph 


2,6-diCl-phenyl 


168-70 


303 


=NOC(=0)Ei 


2.6-diCl-phenyi 


89-92 


304 


=NOH 


2-N02-phenyI 


122-6 


305 


=NOC(-0)-2,6-diCIPh 


2-N02-phenyl 


138-40 


306 


=N0S(=0)2Me 


2-N02-phenyl 


oil 



The *H N.M.R. data of the compound in Table D which was not solid at room 
temperature is presented below. 

10 Compound 306 

3.1 (3H, s), 4.4 (2H, d), 7.15 (IH. br.t), 7.65 (IH, m), 7.8 (2H, m), 7.8 (2H, m), 7.9 (IH, 
s), 8.25 (lH,d) and 8.8(1 H,s). 

Example 7 

^V^-r(3-Chl oro-5-trifluoromethvl-2-pvridvl)methvi1-2-chlorobenzamidine hydrochloride 
(Compound 307^ 

This compound was prepared from (3-chloro-5-trifluoromethyl-2- 
pyridyOmethylammonium hydrochloride and methyl 2-chlorothiobenzimidate hydrogen 
iodide salt, using methods described in the R C Schnur, J. Org. Chem. 1979, Vol.44, 
20 No.2K 3726. Methyl 2-chlorothiobenzimidate hydrogen iodide salt was prepared using 
methods described in Matsuda et al. Synthetic Communications. 1997, 2393. N.M.R. 
(CDCI3) 8(ppm) 5.10 (2H, d, CH2), 7.60 (IH, m, ArH), 7.65-7.80 (SH, m, ArH), 8.60 

(la m, py-H), 9.04 (IH. m, py-H). 9.80-10.00 (2a br.m. =NH.HC1) and 10.55 (IR 
br.m, NH). 



.011196eAl_L> 
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Example 8 

A^-(a-Allvlthio...chlnrobenzylidene>-n..chlnrn S-tHfl n---|-i-th ■ .„„>, 

(Compound 40,1) 

To a mixture of sodium liydride (0.33 g) in tetrahydrofuran (10 ml) was added N-[(3- 

chIoro-5-trinuoromethyl-2-pyridyI)methyi]-2-chlorobenzenethioamide(forprepa,,tion 
see PCT/GB/99/00304) (3.07 g) in tetrai^ydrofuran (50 ml) dropwisc with stirring for 20 
mmutes until effervescence had ceased. Allyl bromide (0.09 g) in tetrahydrofuoin (5 ml) 
was added to the reaction mixture, and the solution was stirred overnight at room 
temperature. The mixture was evaporated to dryness and the residue partitioned between 
d.chloromethane (,0 ml), water (5 ml) and brine (5 ml). The organic phase was separated 
and the solvent and any residual water evapomed in vacuo. The residue was purified by 
s.lica gel chromatography, gradient eluting with light petroleum (b.p. 60-80 "O/diethyl 
ether to give the title product. 



The following compounds of formula lib (see Table E). i.e. compounds of general 
formula II where a1 is 3-CI-5-CF3-2-pyridyl. a2 is 2-CI-phenyl and RUd r2 are 
hydrogen, may be prepared by methods analogous to those of Example 8. 




Ctnp 


Y 


mass spectral data (m/z (API)I 


401 


SMe 


379 (M+H)-^ 


402 


SEt 


393 (M+H)+ 


403 


aJIylthio 


405 (M+H)-^ 


404 


benzylthio 


455 (M+H)-*- 


405 


2-Me-ben2ylthio 


469 (M+H)+ 


406 


4-CI-ben2ylthio 


489 (M+H)'^" 
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Example 9 

A^-U3-Chloro-5-ftrifluoromethvl)-2-pvridvilmethvl)'4.5-dichlorQr-3.6-epoxv-L2- 
dicarboximide 
5 (Compound 503) 

To a mixture of (3-chloro-5-trifluoromethyl-2-pyridyl)meth\iamine (1 mmol) in xylene 
(5 ml) was added triethylamine ( I mmol) at room temperature and the mixture was 
stirred at room temperature for 1 .5 hour. The mixture was filtered and the filtrate was 
added to 4,5-dichloro-3,6-epoxy-K2-dicarboxylic anhydride (1 mmol) in xylene (5 ml) at 
10 room temperature. The reaction mixture was heated at 130 °C for 48 hours. On cooling, 
the solvent was removed, the residue was washed with diethyl ether/ light petroleum 
(b.p. 60-80 ""C) and dried to give the title product. 

Example 10 

15 3-(3-Chloro-'5'trifluoromethvi-2'Pvridvnmethvl-L2,3.4-tetrahvdro-4>oxo-2« 
thioxoquinazoline 
(Compound 504) 

To a suspension of [3-chloro-5-(trifluoromethyl)-2-pyridyl]methylammonium chloride 
(0.12 g) and 2-(methoxycarbonyl)pheny!thioisocyanate (0.10 g) in dry tetrahydrofuran 

20 (10 ml) was added 10 drops of triethylamine. The mixture was stirred at room 

temperature overnight. The solvent was removed by evaporation in vacuo and the 
product was extracted with ethyl acetate and washed with 2M hydrochloric acid. The 
organic layer was collected and evaporated in vacuo to give the title product, N.M.R. 
(CDCI3) 5(ppm) 6.15 (2H. s), 7.15 (IH, d), 7.35 (IH, t), 7.7 (IH, t), 7.9 (IH, s), 8.18 

25 ( 1 H, d), 8.75 ( 1 H, s) and 1 0.2 ( 1 H. s, NH). 

Example 1 1 

(3>(3-Chloro-5>trifluoromethvl-2-pvridvnmethvl-3.4-dihvdro-4-oxo-2-r(4- 
chlorobenzyDthiolQuinazoline 
30 (Compound 507) 

This compound was prepared from the product of Example 1 0 and 
4-chlorobenzylbromide in analogous fashion to Example 8. m.p. 137 °C. 

Example 12 

35 /V-f(3-Chloro-5-trifluoromethvl*2-pvridvl)methvnphthalimide 



^SDOCID: <WO_011l9e8A1_L> 



SUBSTITUTE SHEET (RULE 26) 



wo 01/11966 



PCT/EPOO/08269 



29 

(Compound SIS) 

AmixtureofphthaI.canhydride(0.60Ig),3-chloro-5-tnfluoromethyl-2- 
pyridyDmethylammonium hydrochloride (1 .0 g) and powdered potassium carbonate 
(0.28 g) in dimethylformamide was stirred at 148 °C for 7 hours. On cooling. water(IO 
ml) was added and the mixture filtered to give a solid. The solid was dissolved in ethyl 
acetate, dried (MgS04) and the solvent removed. The residue was tritumed from diethyl 
ether to give the title product, m.p. 1 45-6 °C. 

Example 1 1 

2-{f3-Chloro.5-(trifluoromcthvn.^.nvridvnm«thvl} ..-K vdroxv.l..nH.»»^ , 

Compound 

To an ice-cooled solution of the product from Example 12 (1.23 g) in methanol (12.3 ml) 
was added sodium borohydride portionwise over 5 minutes and stirring was continued 
ovem.ght. The mixture was partitioned between saturated ammonium chloride (50 ml) 
and ethyl acetate (50 ml). The layers were separated and the organic layer was dried 
(MgS04). Evaporation gave the title compound, m.p. 1 74-8 °C. 

The following compounds of formula Iq (see Table F). i.e. compounds of general 
formula I where aI is 3.Cl-5-CF3-2-pyridyI. Rland r2 are hydrogen, and r3 and a2 
together with the interconnecting atoms form a ring, may be prepared by methods 
analogous to those of Examples 9, 10. 1 1, 12 and/or 13. Compounds 514, 515 and 517 
were prepared be simple alleviation of compound 516; such methods are familiar to 
skilled chemists. 




(Iq) 
Table F 



Cmp 




m.p.(°C) 


501 


O 


126 
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Cmp 


Z 


m.p.(«C) 


502 


Ci 


N 






oil 


503 


c, 








oil 


504 




H 






oil 


505 




O 






148-50 


506 


a 


K- 




J 


134-6 


507 




o 






137 




a 




nT 


J 




508 


a 


O 




OPh 

5 


105 



iSOOCIO: <WO_01110e8A1J_> 



SUBSTITUTE SHEET (RULE 26) 



wo 01/11966 



PCT/EPOO/08269 




SUBSTITUTE SHEET (RULE 26) 



wo 01/11966 



PCT/EPOO/08269 



32 



Cmp 


Z 


m.p.(°C) 


517 




oil 










OMe 




518 




145-6 










O 





The ' H N.M.R. data of those compounds in Table D that were not solid at room 
temperature are presented below. 

5 Compound 502 

1 H N.M.R. (CDCI3) 6(ppm) 1 .6 ( 1 H, d), 1 .8 ( 1 H, d), 2.4 (4H, s), 4.9 (2H, s), 6. 1 5 (2H, 
s), 7.9 (IH, s)and 8.6(lH,s). 

Compound 503 

10 IhN.M.R. (CDCI3) 5(ppm) 3.25 (IH, d), 3.85 (IH. d), 3.95 (IH, d), 4.35 (IH, m), 4.9 

( 1 H. s), 4.95 (2H, s), 5 . 1 ( 1 H, m), 7.9 ( 1 H, s) and 8.65 ( 1 H. s). 

Compound 504 

1h N.M.R. (CDCI3) 6(ppm) 6. 1 5 (2H, s), 7. 1 5 ( 1 H, d), 7.35 ( 1 H, t), 7.7 ( 1 H, t). 7.9 ( 1 H, 
s), 8.18 (IH. d), 8.75 (IR s) and 10.2 (IH, s. NH). 

15 

Compound 5 1 1 

1h N.M.R. (CDCI3) 5(ppm) 2.7 (3H, s), 5.7 (2H, s). 7.25 (IH. t), 7.65 (IH, d), 7.75 (IH, 
t), 7.95 (IH, s). 8.25 (IH, d) and 8.6 (IH, s). 

20 Compound 5 1 2 

'H N.M.R. (CDCI3) 8(ppm) 2.25 (IH, t), 4.1 (2H, d), 5,65 (2H, s), 7.45 (IH, t), 7.65 
( 1 H. d), 7.75 ( 1 H, t). 7.95 ( 1 H. s), 8.25 ( 1 H, d) and 8.6 ( 1 H, s). 
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Compound Sn 
1 



H N.M.R. (CDCI3) 5(ppm) 3.8 (3H, s), 4.05 (2H, s). 5.65 (2H, s). 7.45 (IH. t), 7.55 
(IH, d), 7.75 (IH, t), 7.95 (IH, s), 8.25 (IH, d) and 8.6 (IH. s). 

5 

Compound 

lHN.M.R.(CDCl3)6(ppm) 1.1 (3H,t),3.1 (IH. m). 3.3 (2H, s). 4.6 (IH, d). 5.4 (IH, d), 
6. 1 (IH, s). 7.4-7.6 (3H, m). 7.9 (2H. m) and S.6 (IH. s). 

' Compound S 1 s 

'H N.M.R. (CDCI3) 5(ppm) 1.1 (3H. d). 1.2 (3H. d). 3.7 (IH. m), 4.7 (IH. d), 5.4 (IH. 
d), 6.1 (IH. s), 7.4-7.6 (3H, m), 8.8-8.9 (2H. m) and 8.6 (IH. s). 

Compound 517 

•h N.M.R. (CDCI3) 6(ppm) 3.0 (3H. m), 4.6 (IH. d), 5.4 (IH, d). 6.1 (IH, s). 7.5-7.7 
(3H. m), 7.9 (2H. m) and 8.6 (IH. s). 

Test Example 

Compounds were assessed for activity against one or more of the following: 

Phytophthora infeslans: late tomato blight 
Plasmopara viticola: vine downy mildew 
Erysiphe graminisf. sp. tritici: wheat powdery mildew 
Pyricularia oryzae: rice blast 
Leptosphaeria nodorum: glume blotch 

Aqueous solutions or dispersions of the compounds at the desired concentration, 
including a wetting agent, were applied by spray or by drenching the stem base If the 
test plants..as appropriate. After a given time, plants or plant parts were inoculated with 
appropriate test pathogens before or after application of the compounds as appropriate, 
and kept under controlled environmental conditions suitable for maintaining plant 
growth and development of the disease. After an appropriate time, the degree of infection 
of the affected part of the plant was visually estimated. Compounds are assessed on a 
score of 1 to 3 where 1 is little or no control, 2 is moderate control and 3 is good to total 
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control. At a concentration of 500 ppm (w/v) or less, the following compounds scored 2 
or more against the fungi specified. 

Phytophthora infestans 
5 7, 14.34,37,45, 104. 108, 110, 111, 112, 206, 210 and 214. 

Plasmopara viticola : 

7, 14,34,37,41,42, 43,44, 45. 109, 110, 111, 1 12, 206, 214 and 301. 

10 Ervsiphe graminis f. sd, tritici : 
2,4, 15,31, 108and516 

Pvricularia orvzae 

4,39,41, 108, 109, 113, 116, 201, 215, 512 and 516. 

15 

Lepiosphaeria nodorum 
11, 15,46, 48, 49 and 50. 
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Claims 



10 



15 



20 



25 



1. The use of compounds of general fonnula I or II or salts thereof as 
phytopathogenic fungicides 



a2 



(I) 

wherein 



(II) 



A J is 2-pyridyl or its AT-oxide, each of which may be substituted by up to four 

groups at least one of which is haloalkyl; 
a2 is heterocyclyl or carbocyclyl, each of which may be substituted: 
R ' and r2. which may be the same or different, are Rb cyano. nitro, halogen, 
-ORb. -SRb or optionally substituted amino, or r1 and r2 together with 
the carbon to which they are attached may form a 3-. 4-, 5- or 6- carbo- 
or heterocyclic ring, which may be substituted; 
r3 is Rb .ORb or -N(Rb)2. cyano. ^substituted iminomethyl or nitro: or r3 

and a2, together with the interconnecting atoms, may form a 5- or 6- 
membered ring; 

L is ~<:{^Xy or -S02-, where X is oxygen, sulfur, N-ORb, N-Rb or N.N(Rb)2; 



and 



Y is halogen. -ORb, -SRb .^^^h)^^ .NRb(ORb) or -NRbNCRbjj; 

and Rb. which may be the same or different, is alkyl, alkenyl. alkynyl, 

carbocyclyl or heterocyclyl. each of which may be substituted; or 
hydrogen or acyl, or two adjacent Rb groups together with the 
interconnecting atoms, may form a 5- or 6-membered ring; 
with the proviso that when A I is 2-pyridyl. R I is hydrogen. r2 is hydrogen, 
optionally substituted alkyl or acyl, L is -C(=X)- 
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or -SO2-, X is oxygen or sulfur and is hydrogen or optionally 
substituted alkyl, is not optionally substituted phenyl. 

2. A pesticidal composition comprising at least one compound as claimed in claim 
5 1 in admixture with an agriculturally acceptable diluent or carrier. 

3. A method of combating pests at a locus infested or liable to be infested 
therewith, which comprises applying to the locus a compound as claimed in 
claim 1. 
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